Evidence that both quality and patient safety are jeopardized for patients undergoing transitions across care settings continues to expand. Performance measurement is one potential strategy towards improving the quality of transitional care. A valid and reliable self-report measure of the quality of care transitions is needed that is both consistent with the concept of patient-centeredness and useful for the purpose of performance measurement and quality improvement. Objective: We sought to develop and test a self-report measure of the quality of care transitions that captures the patient's perspective and has demonstrated utility for quality improvement. Subjects: Patients aged 18 years and older discharged from one of the 3 hospitals of a vertically integrated health system were included. Research Design: Cross-sectional assessment of factor structure, dimensionality, and construct validity. Results: The Care Transitions Measure (CTM), a 15-item unidimensional measure of the quality of preparation for care transitions, was found to have high internal consistency, reliability, and reflect 4 focus group-derived content domains. The measure was shown to discriminate between patients discharged from the hospital who did and did not have a subsequent emergency department visit or rehospitalization for their index condition. CTM scores were significantly different between health care facilities known to vary in level of system integration. Conclusions: The CTM not only provides meaningful, patientcentered insight into the quality of care transitions, but because of the association between CTM scores and undesirable utilization outcomes, it also provides information that may be useful to clini-
T ransitional care has been defined as a set of actions designed to ensure the coordination and continuity of care as patients transfer between different locations or different levels of care within the same location. 1 Executing effective care transitions can be challenging. 2, 3 Most transitions across care settings are unplanned, often attributable to acute illness or exacerbations of chronic illness. This is particularly true for those patients who are hospitalized. Patients undergoing transitions are in an extremely vulnerable state-they may suffer from functional loss, pain, anxiety, or delirium. 2, 4 Patients and caregivers frequently are unprepared for what will transpire after the transition and their respective roles in the process. [5] [6] [7] [8] Structural impediments also influence the quality of care transitions. Under the current state of practice, it has become increasingly rare for any one clinician to manage a patient's care beyond a single setting. 2, 9, 10 Although institutions may perceive that their sole responsibility is for the care delivered in their particular setting, standards enacted by the Joint Commission for Accreditation of Healthcare Organizations and Conditions of Participation enacted by the Department of Health and Human Services clearly articulate that ensuring safe and effective transfers to the receiving care setting is well within the purview of the sending institution. 11, 12 Evidence that both quality and patient safety are jeopardized for patients in transitions continues to expand. Quantitative evidence for the problems of posthospital transitions includes unstable vital signs, medication errors and discrepancies, and recidivism. 2, [13] [14] [15] [16] [17] Multiple qualitative investigations involving patients who have recently made transitions along with their caregivers have demonstrated consistent findings. These patients and their caregivers express feelings of significant anxiety because of a lack of preparation, a lack of understanding for self-care activities, a sense of abandonment attributable to the inability to contact an appropriate health care practitioner for guidance, and an overall disregard for their preferences and input into the design of the care plan. [5] [6] [7] 18 The recent Institute of Medicine report, Crossing the Quality Chasm: A New Health System for the 21 st Century, promotes the interrelated goals of greater emphasis on patientcentered care throughout the delivery system and better coordination of care among services and settings. 19 Performance measurement is an essential step toward accomplishing these goals. To this end, federally sponsored initiatives, such as the Hospital Consumer Assessment of Health Plan Survey (HCAHPS)®, 20, 21 need to focus not only on the care delivered in the hospital but how prepared patients are to receive care in the next setting. Although existing measures may include a few transition-related items, most surveys developed to date have not adequately addressed the quality of transitions from the perspective of the patient and caregiver. [22] [23] [24] Given that the patient and caregiver are often the only common thread weaving across settings, they are uniquely positioned to report on the quality of care transitions.
To better understand the care transition experience and to rigorously assess its quality, we have developed the Care Transitions Measure (CTM). Our primary objective has been to develop a measure that is both substantively and methodologically consistent with the concept of patient-centeredness 19 and useful for the purpose of performance measurement and public reporting.
The development of the CTM began with a series of focus groups involving older patients (and their caregivers) who had recently experienced posthospital transitions. 6 Qualitative analyses identified 4 domains: (1) Information Transfer; (2) Patient and Caregiver Preparation; (3) Support for Self-Management; and (4) Empowerment to Assert Preferences. With respect to the Information Transfer domain, confusion over the appropriate medication regimen often was cited as a serious problem. Within the Patient and Caregiver Preparation domain, participants frequently described situations where they did not comprehend what was to take place in the next care setting and what their role in the process would be. Caregivers repeatedly voiced that health care practitioners developed care plans that required their participation but did not first confer with them as to whether the plan was feasible. Regarding Self-Management, participants expressed concerns that the inability to access to health care practitioners who were knowledgeable about their recent care experiences impeded the ability to manage their own conditions. Under the Empowerment to Assert Preferences domain, patients' attempts to assume a more active role in their care or assert their preferences were repeatedly discouraged by practitioners or institutional policies. These qualitative studies were followed by item construction, evaluation, and revision as outlined in Table 1 . 25, 26 This article reports on the testing of the CTM items developed in stage D.
METHODS

Setting
The health care delivery system from which patients for this study were drawn provides comprehensive care for patients residing in Oregon, Washington, and Alaska. It is a private, nonprofit, vertically integrated system that operates primarily under fee-for-service payment. The study patients were sampled from 3 hospitals. These hospitals are located in urban communities; serve both urban and rural populations; are moderately sized (approximately 350 -450 beds); are located at least 100 miles apart; and vary in their level of integration with other components of the care delivery continuum, such as home health agencies and skilled nursing facilities. The hospitals also vary in the extent to which physicians that manage patients' care are affiliated with the health delivery system. In one hospital, the majority of patients are managed by physicians affiliated with the delivery system, while in another hospital, the patients are managed by physicians with no formal affiliation. Patients in the third hospital are managed by a mix of affiliated and nonaffiliated physicians.
Participants and Sample
Study patients were identified using the health delivery system's administrative records. Eligibility criteria were as follows: age 18 years or older; discharge from one of the 3 hospitals of interest within the past 6 to 12 weeks; and hospital primary discharge diagnosis of chronic obstructive pulmonary disease, congestive heart failure, stroke, or hip fracture. Eligibility criteria also required that the patient be conscious, speak English, and not reside in a long-term care institution. Patients who had completed a recent hospital satisfaction survey or who were participating in another research study were not eligible for inclusion. This study protocol was approved by both the Colorado Multiple Institution Review Board and the institutional review board for the participating health delivery system.
A total of 623 patients were identified from the health delivery system's administrative records as meeting study eligibility criteria, and 201 were selected for participation using random consecutive selection. Of the 201 patients contacted (via telephone) and invited to participate in the CTM survey, only 1 refused. Five patients that were initially identified using these criteria were subsequently found to not have 1 of the 4 diagnoses listed previously. These individuals were included in the analyses and categorized as "other."
After verbal informed consent from the participants, professional survey researchers specifically trained in interviewing recently hospitalized patients administered the interview schedule. Each of the CTM items had a 4-point response scale: strongly agree; agree; disagree; and strongly disagree. The complete wording of all items is provided in the Appendix.
In an effort to further assess the CTM's construct validity, 2 additional items asked patients (yes or no) if, since their discharge, they had an emergency department visit or were readmitted to the hospital for the same condition as their index hospitalization. An additional 9 items asked patients (yes or no) about specific situations or feelings after their discharge (eg, "I found that people did not really care about me as a person"). Because none of these items directly referred to the patient's transition, they were not intended to serve as potential candidate items for eventual inclusion of the CTM. An overriding goal in the development of the CTM has been to attempt to include as few items as possible, in keeping with current demand for measurement tools that are brief and parsimonious.
Psychometric Analyses
The dimensionality and content domain structure of the items was assessed with exploratory and confirmatory factor analyses. True score reliability of the measure was assessed with Cronbach's alpha. Construct validity was examined by the ability of the CTM to discriminate patients who had an emergency department visit or rehospitalization for the index condition from those who did not and to converge with patients' reports of negative experiences after their discharge from the hospital.
RESULTS
The demographic characteristics and health care use of the sample are summarized in Table 2 . Older patients were more likely to be discharged to a skilled nursing facility than younger patients (P ϭ 0.006). Patients discharged to a skilled nursing facility experienced a longer hospital length of stay compared with patients who were discharged to their home (P ϭ 0.020). C: Construction and evaluation of transitionspecific modules
Purpose: Items were reconfigured into transition destination modules (eg, hospital to skilled nursing facility, hospital to home with home care, hospital to home without home health care). 
Domain Structure
An exploratory factor analysis was conducted on the 17 CTM items using the latent trait analysis program, Mplus version 2.13®. 27 To obtain maximum likelihood estimation of missing values and appropriately treat the items as categorical indicators, both categorical and continuous dependent indicator estimation approaches were used within the Mplus framework. This technique recognizes that treating categorical indicators as continuous may give rise to biases in standard errors and goodness-of-fit tests. Further, procedures for handling missing data are currently not available for categorical indicators. Therefore, the data were analyzed 2 ways, first treating the items as continuous and then as categorical. This multimethod approach provides for a crossmethod validation of the domain structure. With both the continuous and categorical approaches, the factor structure that best accounted for the covariance matrix and yet had a meaningful item-latent domain configuration was a fourfactor structure. This was the case regardless of whether the rotation was orthogonal (varimax) or oblique (promax).
To test the hypothesis that the 17 items constitute 4 content domains that are part of a single overarching factor (quality of care transitions), the 4 latent domain structure model was evaluated as a second-order factor structure in a confirmatory factor analysis (CFA) using both the continuous and categorical indicator approaches described previously. In exploratory factor analysis, many models may appear to adequately capture the factor structure. The next order of testing, confirmatory factor analysis, evaluates each of these potential models. The results either confirm or fail to confirm that the given model fits the data. The fit of this 17-item second order factor model derived from the initial exploratory factor analysis was considered unacceptable, and thus a poor model for the data. The comparative fit index was 0.937 using the continuous indicators method and 0.985 using the categorical indicators method. The 2 result was 2238.99 (df ϭ 120) for the baseline model and 231.37 (df ϭ 97) for the default model using the continuous indicators method. The 2 result was 3156.26 (df ϭ 17) for the baseline model and 55.63 (df ϭ 11) for the default model using the categorical indicators method.
Model respecification was undertaken in an effort to identify the fewest number of items that constitute a psychometrically sound and conceptually meaningful measure of the quality of care transitions. 28 In addition to inspection of the 17-item CFA factor loadings, modification indexes were used in accordance with Joreskog's caution 29 about evaluating modification indexes in the context of substantive and conceptual meaningfulness. Modification indexes reveal the decline in the overall model 2 that would occur were the parameter to be freely (vs. fixed) estimated. Expected parameter change indexes accompany modification indexes and show the expected change in the value and sign of the parameter were it to be respecified. Because modification indexes are not available for categorical dependent variables, 2 modification index approaches were taken to guide model respecification. Initially, modification and expected parameter change indexes were examined in the continuous indicator CFA. Then, first-order parameter derivatives were examined in the categorical indicator CFA. These analyses strongly suggested removing 2 items. The results of the respecified 15-item, second-order factor model are shown in Table 3 . 30 -32 The model uses both CFAs with continuous indicators (maximum likelihood missing estimation) and categorical indicators with no missing estimation. This 15-item model had good to excellent fit in both the continuous and categorical analyses (Table 3 ). The first order latent domains explain a large proportion of item response variance for most items and the second order factor explains a large proportion of the variance in each of the first order latent domains. The 4 first-order latent domains (critical understanding, preferences important, management preparation, care plan) are consistent with the original domains suggested in the focus CHF indicates congestive heart failure; COP, coronary pulmonary obstructive disease.
Medical Care
The Care Transitions Measure 31 † The root mean square error of approximation is a population discrepancy function measure of the acceptability of the model that takes into account the complexity of the model. RMSEA assesses how well the model would fit the population covariance matrix were it known. Hu and Bentler 31 suggest a value less than 0.06 indicates good model fit.
‡ The standardized root mean square residual is a summary measure of average standardized residuals when the model variance-covariance matrix is compared to the sample data variance-covariance matrix. Values range from 0 to 1. Values less than 0.08 represent good model fit.
§
The weighted root mean square residual is a measure of the average model versus data variance-covariances matrix residuals weighted by the variability in the sample statistics variances. Simulation studies 32 suggest that with categorical dependent variables RMSEA should perhaps be replaced by WRMR with a value of less than 0.90, indicating good model fit.
groups. 6 The loadings for Factor 2, although substantial, are lower than the loadings of the other first-order factors. Nevertheless, the 4 factors sufficiently comprise a unidimensional instrument. Cronbach's alpha for the 15-item measure was 0.93.
Scoring
Given the fit of the second-order CFA model and Cronbach's alpha, the 15 items were treated as unidimensional measure and simple mean scores (1-4) on answered items were calculated for each patient and converted with a linear transformation to a 0 -100 scale with the lowest possible score being zero and the highest possible score being 100. The higher the score the better the quality of the care transition. The mean number of items answered was 13.9 (standard deviation ͓SD͔, 1.56). Twelve patients answered fewer than 12 items with 5 being the minimum. The mean score was 67.34, the median and mode were 66.67, and the SD was 13.67. The minimum score was 12.82 and the maximum was 100. The ceiling effect was 1.1% (n ϭ 2), and there was no floor effect.
Construct Validity
Construct validity was evaluated by assessing the ability of the CTM to discriminate between patients who were hypothesized to differ on the quality of their care transition (Table 4) . No significant difference in CTM score was found by gender. CTM scores had a small, but significant, negative correlation with age (r ϭ Ϫ0.156, P ϭ 0.033). CTM scores also had a small, but significant, correlation with length of stay (r ϭ 0.144, P ϭ 0.049).
As shown in Table 4 , a significantly lower quality transition was experienced by patients who had a subsequent emergency department visit for their index condition, who were rehospitalized for their index condition, whose index hospital admission was for congestive heart failure versus chronic obstructive pulmonary disease, and who transitioned to a skilled nursing facility rather than home. CTM scores of patients discharged from the 2 hospitals (A and C) varying the most in the degree to which physicians were part of an integrated health care delivery system were significantly different in the expected direction (ie, higher scores for patients cared for in the more integrated hospital).
Respondents were asked if they had experienced 9 different situations or feelings that were considered experiences likely to be associated with lower quality care transitions. For 8 of the 9 experiences, the difference in care transition quality for those patients who did and did not report the experience was in the expected direction and statistically significant (Table 4) .
Individual Items
In recognition of the fact that 15 items may not be practical for some applications due to cost or respondent burden, an attempt was made to identify individual items that shared a similar association with recidivism as the full measure. The four-point agree-disagree responses were collapsed into agree and disagree and 2 ϫ 2 cross tabulations were performed for each item. Item 16, "When I left the hospital, I was confident I could actually do the things I needed to do to take care of my health." was significantly related to subsequent emergency visits (Fisher exact test probability ϭ 0.010, phi ϭ Ϫ0.201). Of those who gave a disagree response, 40.0% had an emergency visit compared with 14.9% of those who gave an agree response. Item 14, "When I left the hospital, I had a good understanding of the things I was responsible for in managing my health." was also significantly related to subsequent emergency visits (Fisher exact test probability ϭ 0.049, phi ϭ Ϫ0.153). Of those who disagreed on this item 38.5% had an emergency visit, compared with 15.5% of those who agreed. Lastly, item 5, "When I left the hospital, I clearly understood how to manage my health." was also significantly associated with subsequent emergency visits (Fisher exact test probability ϭ 0.049, phi ϭ Ϫ0.150). Of those patients disagreeing on this item 35.3% had an emergency visit compared with 15.4% of those agreeing.
DISCUSSION
Summary of Findings
The 15-item CTM appears to be a precise, unidimensional measure of the quality of the posthospital care transition experience from the patient's perspective. The factor structure closely resembles the initial content domains identified through qualitative analysis. 6 The ability of the measure to discriminate between patients with and without recidivism and to converge with reported negative posthospital experiences provides support for the construct validity of the CTM, as well as its utility.
Comparison With Other Instruments
To date, there has been a paucity of measures developed that focus on the quality of the transition experience from the patient's perspective. Although the questionnaire developed by Hendriks and colleagues includes several items that address hospital discharge, it primarily addresses satisfaction with the overall hospital experience. 25 Grimmer and Moss have created an instrument designed to assess the quality of discharge planning based on 4 key process domains: information exchange; preparation for coping; medication management; and control of discharge circumstances. 33 These domains are similar to those that form the basis for the CTM. Two review articles conclude
The Care Transitions Measure that most previous studies of hospital transfer have focused primarily on the discharge or sending aspect of the transition rather than on preparing the patient to receive care in the next setting. 34, 35 In contrast, the CTM was explicitly designed to encompass the overall transition experience. To our knowledge, the CTM is the only instrument that has been shown to be associated with other indicators of the quality of care transitions and demonstrated to have the potential ability to discriminate among different health care institutions.
Significance
The development and testing of the CTM needs to be considered in a broader context. The importance of care transitions to the overall quality of an episode of care has historically been underappreciated and, consequently, un- derstudied. 2 The design of the CTM was motivated, in part, to draw attention to the fact that the scope of care transitions is broader than simply the discharge process; it involves the comprehensive preparation of the patient in a manner that optimizes continuity and coordination of practitioners and services across settings. 1 Our exploration of the content domains of care transitions confirms that the construct is highly complex, but can be adequately captured using the CTM.
An ideal measure of care transitions should not only be developed using rigorous psychometric methods, it must also possess items that are meaningful to those who deliver care and those who receive care during transitions. The items that comprise the CTM were directly informed by the positive and negative experiences of patients with complex care needs and their informal caregivers. 6 The items were also created to be fully aligned with the tenets of patient-centered care. 19 Our findings have potential application to current national efforts aimed at increasing public reporting of health care quality. 20, 21, 36, 37 Independent and federal oversight bodies clearly delineate that hospitals and skilled nursing facilities are responsible for ensuring that patients experience smooth and safe transitions to subsequent care settings. 11, 12 The evidence presented herein suggests that the CTM may have potential utility in assessing system performance with respect to care transitions. The CTM appears to have the potential to discriminate between facilities within a given community. Current efforts to develop and test hospital performance using the Hospital Consumer Assessment of Health Plans Survey (HCAHPS®) 20, 21 should consider incorporating items that assess the quality of care transitions. Further, aligning financial incentives to institutions' scores on validated measures of care transitions could create the proper environment for implementing a "pay-for-performance" approach to quality improvement. 36 -38 
Strengths and Limitations
With respect to strengths, the CTM was created with significant consumer input and designed to reflect what is most important from the patient's perspective. It was then constructed using rigorous psychometric approaches. The CTM items are "actionable" and well within the purview of hospitals and integrated delivery systems. To minimize response burden, individual CTM items that are independently associated with recidivism could supplement existing patient self-report instruments used in continuous quality improvement efforts.
With respect to limitations, the results herein are based on a relatively small sample from a single large integrated health delivery system in the Pacific Northwest and may not be generalizable to other patient populations. Larger studies of diverse hospital systems or geographic areas are needed to determine whether the relationship between CTM scores and recidivism is robust. Furthermore, this study excluded persons who were not able to communicate or who resided in long-term care-2 groups that are potentially at high-risk for experiencing poor care transitions. Finally, it is apparent that the construct characterizing high-quality care transitions is inherently complex. It is possible that the CTM does not incorporate every dimension of this construct or that one or more of its components are confounded by other factors that have yet to be identified.
CONCLUSION
The CTM may potentially fill an important gap in assessing the quality of care transitions from the patient's perspective. The content of this instrument is closely aligned with a growing body of literature that clearly articulates the needs of patients experiencing care transitions, and from this standpoint, it is truly patient-centered. 19 In addition to including items that are meaningful to consumers, the CTM is strongly associated with postdischarge use of both hospital and emergency services. Unquestionably, reducing recidivism is in the interest of all involved parties; including the patient and caregiver, practitioners, quality improvement organizations, managed care organizations, and third-party payers such as the Centers for Medicare and Medicaid Services.
Further studies of the CTM need to include greater representation of underserved populations. In addition, protocols need to be refined for obtaining reliable scores in populations that suffer from temporary or chronic cognitive functional decline. Finally, cohorts of patients who have completed the CTM need to be followed longitudinally to ascertain whether the CTM or its individual items are predictive of future poor care transitions and whether the CTM is responsive to interventions designed to improve the quality of care transitions. *The CTM was created for use in the public domain. Individuals or institutions interested in using the CTM may go to http://www.caretransitions.org to download the instrument.
† Note that the CTM item numbers correspond to those presented in Table 3 . ‡ Scale 1, strongly disagree; 2, disagree; 3, agree; 4, strongly agree.
